This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



BEST COPY 



No. 727.582 




ISSUED Feb. 8. 1966 
CLASS 154-53 



CANADIAN PATENT 



INaATABLE BaSTER 



Albert E. Jackson, Hexham, Northumberland, England 

Granted to George Angus & Company Limited, Newcastle-upon- 
Tyne, Northumberland, England 



APPLICATION No. 879.444 

FILED July 5. 1963 

PRIORITY DATE July 6. 1962 (26. 097) Nov. 27. 1962 (44.839) G.B. 

No. OF CLAIMS 12 



•0«-«i»>k« new 



'nCC. OTTAWA 



727582 



Thi3 invention provides an inflatable structure, imoenrious 
to fluids and built up of Gu.>3rpo3ed plies of rab.crized fabric 
or the Uke^irWch can be readily fabricated in large diameters, 
of 30 . f ^heavor 'niore, and in long lengths. 

■ '.V^'^^i^Hf'^'^^''^ ^ of manufacturinc such an 

inflatal,l^. >t^^ comprlBe, curing under heat and press- 

ure in a con^rTfeelt or siaiar pres. .successive lengths of an 
assa^bly C0MV|tutW by a plurality of superposed plies of 
rubberized^fab|<»^r. the like wrapped around one another with 
3tacsered Joint»;-.the assembly includinc inside the innemost nly 
a niatcrlal which >rtll prevent the op;;o8ed surfaces of this ply 
f ror. bonding tOjfether. 

The resulting product ic flat and has the external aoo.arance 
of a conveyor belt, but it ha^ a oassaco way extending throuch.ut 
its length. By- clampin:c its ends and fittins an entry valvo. the ' 
"belt" can be inflated to fonr. a bolster, filled with liquid as 
c tank, or by nakinc suitable coupling connections to the ends 
in.tc.d ui clanping, the ttr:cturc ==r. be en:?loyed as a hose. 

-j-y-na cases it iz convenient to ;>rovide the assembly v.lth 
a Lube Of rubber, polyvinyl chloride or other suitable themoplactic 
.r.at:rial devoid of fabric aa ths innonsost '.jiy, in which caoe 
il.c :^.J?..:.ic;n.proventinc ."naterial T.ay be .provided as a coating on 

.rM....rlc:r c;" this tube, .he r^.-e-oly nay also include or. 
'.-^r ..oru-ion resisting cover, x.hich .-aay be of the same material 
inner tube« 

:n., constituent ^lies are o.-ferably of v;ov3r. fabric contain- 
... u ..vntl.oulc ynm, such for cx-.....lo as nylon or ierylone 

• .-..^t-.r^d •rr:5de rk ) . r.bborizoa with nr.t..-al or synthetic 

The fabric ..Hoc :r.ay, however, be i. ..-.-c-natcd by other 

• • r:..ia which will ca and bond toccther in the p.-eos. such for 
> . . Ic 1. polyvinyl chloride, 'a mixture ol polyvinyl chloride 

••• ..i:.riio rubber and or.h.r suitable thonnoplactic materials. The 
....u ncco not, however. .:..cc.sarily be of wovon labrlc. Thu- 
•/ ay. in suitable ci.... c..n3i:.t ^f fUn.i o. r.ylor. or tery--,c- 
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of laccx-i . pre^jnaced non-.;ov..-;n .:\bric or paper ii.^.pregnatcd 
;.ith a thenaoplaotic rr.ux.c r i j.l , or v'. r-sir:. 

Inflatable 'belus* ac ioccribcc: -cove .':;a7 be utilized 

inflatable bolatcrj, c.;;. :.C inches i.-i ji-,:.ctor a.ic i2C feet 
in length, for u;,g in 3':p ort:n£; the roof in :: co-Lliory, as 
:?iIlov. tanks for Lhi-- tr.r.L cru oi liquid in bjli: on roaa vehicles, 
a*. iMojLwtng boom** ior -wC in n^rbours lo event the oprocd of 
rioi'.tln^; oil fron; oil loading- inatallations ani aa hoaes aanuf:tc- 
turec in lon^ lengths for c.::crcency aup.^iej of water or fuel oil. 
i**.:cy rr.ay alio be uaecl, v.r.on inflated, aa docksidc fenders, weighted 
at wna end, floating in an u;ri/.hL position a;::iin3t the dock all 
and anchored thereto by chainj. 

i'' dcjired che ho3c .'.ay be ,jrovided wich a dcjble or inultiple 
interne.! paoJ3::c way by liyinr an Internal >ly or plicii of 
rjbb. rl-wJ fobric across tno interior of the innerr.oct folded 

ly uhcsion- jrcvint ir.r naterial between the op.ojita ^u/fsce^ 

of •...10 ^.n^ornai ply or ,11::: and tha surfoce" of the inner..io;>t piy. 
iacl: innorr.ioat ply will tnon fori.i v/hcn the hoso ii* inflat-:d an 
intarnal lon^it.idinal b-i::':.v. r.ci which will operate to pre'. ent o--r~^: 
of contained liquid v.-hcn i. .:e is usee as a pillow tan>:, or to 
provi'-G separated paaoa.-.j v.ayo I'or the containr.ent and convey'ince 
of di.i'j.'ont fluids when :i*c; i ho-e or boor.. 

In the case of a :.'ill.ov: i.ank the bullchracs are lif-htly per- 
.'orated to equalise distrib-ticn of li^uia into the vari ous cor.:- 
p?.rtr..onts . In a hose of ./;lti.:l bore tlioy -rj not ;-orf orated. 

.he process of rr-anuf act.xre is continuowO and t .crc is no 
rc j:-ri Jtion , except for t.ar;;:yorv- dif f icultieo , on tl.o Icr.^^tli of 
'.^..0 .vhich can bo produced ir. onj oi-cc. In this respect the ho^c 
io /.rv:cluced exactly as a convjyor belt is ...ade, in that a built 
-p c:.rcase is asseir.oicc in a fir*" state and fed into a press and 
V .IciiivLzed length by length successively with overlaps, and coiled 
•jp r. ain after vulcanization. 

The ho:ie -an av:e :>rd . .;^Iy o v ;r.anuf ac '.ured in len^jths of up to 
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1000 ft. and it^s diaineter is restricted only by the wia;;h of the 
press available, oince the hose, aithou^^h of larger diameter, is 
produced in a flat state. It is, like a fire hose, oac/ to coil, 
in fact, it coils exactly as if iz were an ordinary conveyor belt. 
T::e resulting coil is stable and compact and can oaoily be 
transported and handlcdo The hose will run off the coil freely 
in the flat condition and only beco^nes round in sec'cion when inter- 
nal pressure ii applied. On eaptying, or upon deflation, the hose 
returns t,o tine fiat scate and can be reidily coiled ajain. Other 
rubber hoses r.f large diameter which hive been built, on ma;.drels 
are incrinsically rojnd and do not coil satisfactorily so that they 
Cun only hindied in extremely limited lengths. 

The adhesion-preventing material may be constituted by a po.vder- 
:ic:, lir,;iid or.cei-like r.iceri.il such for exa;:.ple az (ground mica, 
v/hitin,;, talc, search, clay, an ewulsion of wax v/ith or without a 
silicone, ^ulphon.-ited castor oil, a mixture of sulphonated fatty 
J: -id, a poiyetiv/lcne glycol, Glycerine, or methyl cellulose or 
polyvinyl alcohol in ;:el or paste form. Methyl ce.iulose and 
polyvinyl alcohol leave a film within the cured u3.:embl/ which io 
..oluble in water and can s-bsecuently be washed out of the structure. 

Altem.itiv 2ly , ch * idhesion-preventln-^ material may be in sheet 
:.:.r:.', ar.a c >r. - t.ivuced , for -rx.^-ple, \y a sheet of metal, vulcanized 
r,..z.'i\ :^red rubber hyirochloricle , or polyvinyl chlorics or other 
vinyl po:,;-er. In this ca::.^ the sheet also acts ai a fonner. '..-hen 
c-ch a loncer is used, it ij in r,:o^t caues desirable to provide a 
parting ai^ent between the foniicr -nd the innermost ply in order to 
prevent the inneniiOi^t ply .rj.-n otickinr. to the forL;er. --Preferably 
i-he parting ajent is px'ovided a coating on the internal surfaces 
of the inneiTnost ply in order to prevent them from jtickin^ together 
c^rin^; handling: and advance oS the :iuperposed plies to the press. 
.\''eparaMcno of chalk, talc or zinc stearate powder or combinations 
of t.:o:;c v.o-ld normally be usou as :jurface coatings for the rubber 
ir.nornxjt ply. It is also .ro^^itle to coat a metal forr.er vith v;.c;x , 

a silicon- rr-ise relc2.:c . .-.l, or to coat the lonnjr 
hoat re:jistin- inert v:.r:)i... .../cr to prevent ad;;jiiL.n z: tnc \\.':)'j,:r 
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to it dorms vulca..Ur.cion. The inert vamisn nay consist of a 
silicone rcsin, and .reparations of poiy-tetra-fTuor-ethyiena 
.-ay aloo be e...pl .>•.... if ,,e former i« of vulcanized natural or 
.ynthccic rubber ,.v.e,cc of a coating of chalk or talc on 
the curiace of -.he unc.red innor ply vrtU be sufficient to pre- 
vent adhocion. ir. ..r.... c.:...o o: the fomer beln,- b.i;o of a 
te::;corature roeistrr... inert material such as /.l.r.^., no part- 
ing agent will be necessary. 

The :on=er. when of ricld nateri.a, nay have rounded edges 
^r.c r 1:. o.rvos to eliminate the production of sharp creases at 
^zz.z of t.ie innanrost ply when the assembly is cured In the 
-3.;r.. ;h.3 fonder nay conveniently be a metal plate having a 
c. icknoji; oi the ordar oi l/S". 

•her. proc:acln3 ^ inflatable structure of considerable length, 
the ronncr will be .hort and withdra.vn from each pressed length 
.HLo the next len-th to be pressed. In the caoe. however, of 
Shorter structures intended for use as pillow tank, or spill boo.c. 
t... :onnc. r..y .xeen: for the full length of the assembly and be 

-rvwr. .rto:- a:.ccn;bly. To facilitate withdrawal, the fomer 
-O- bo split lon,at.dinally. ^hen, the fomer may be dis-en^a^^ed 
:rom clo^e ccnt.ct with the internal edges of the assembly by 
ca:3in. tho ed^^e of one half to ride over the other half, where- 
-.--3n it may easily bo withdrawn. 

■••hen the fonner is of rubber or other elastic material it 
r.ay contain embedded longitudinal yams so that it may expand 
..ccays under pressure to ensure moulding of the inner ed-es 
o: the as3e.bla.e ana nevertheless be capable of being withdrawn 
:.nwise over a considerable length without breaking or stretch- 
unduly. 

The invention will now be further explained with reference • 
0 Lho accompanying; diagrammatic drawings, i., which:- 

Lz a tran..vcrse section through an inflatable struc- 
-ro nide in accorcan.o with the invention. 

•••iC.2 is a diac-:.-. illustrating the fabrication of the 
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Fics.3 and 4 are secci .nal viev/3 illustrating alternative forms 

of pro^is for us in accordance with the invention, 

r'ig.5 is a section through an internal ply for use in making 

a i.ose with a double internal passage way, 

rig«6 shows Che resultant hose after curing, 

'ig.? shows the resultant hose when expanded, 

r'ii:s.8-10 are sectional views illustrating alternative fores 

of end closure, 

'^ig.ll shows an appropriate form of former, 

rig«12 illustrates the 7.0 aiding of an assemblage round a 

forr.eri 

Fig9.13A, 3 and C illustrate successive st:iges in the 
faLricat*. on of a rubber fonner with embedded textile yams, 

Pii3.14 illustrates tha nanufacture of a hose with reinforcing 
rubber rods and 

1 1^.15 illustrates a hose with reinforcing fabric strips at 
it 3 edges. 

The hose shown in **i£.l, which is suitable foi' uso as an 
inilatable bolster, cc^nsists of an inner tube 20 of rubber, a 
series of surrounding plies 21 of rubberized fabric having longitu 
dinally staggered joinw;- 22 end an external r;b;"asion resisting 
cover 23 of ruober. Aw .-iUiciitcd in *'iL%2, ^r.:- inner tube 20 of 
mbb^r, concainin^: the ac;.jr.i:;jn preventinp; -l.igredient and either 
:orr.ed as a tube or constituted by a ctrip of rubber folded into 
tubular form with an overlap joint, is fed for.vard to form the 
innenr.ost layer of a carcace as it travels forward. A litrip 21 
of rubberized cloth is drawn fro.r; a roll 2U of tha cloth and 
folded around it to fonn a ply having an overlap joint 22 which iz 
staji^orcd in relation to the joint (w^:en present) on the tube. Th,i 
crocedur is repeated to apply in succession further cloth plies, 
uoin^ cloth of progressively, increasing width and staggering the 
joints ir. successive plies. I'he outer covering of rubber is ther. 
applied, ihe carcase is then vulcanized, lenjtr. by length, be-v.-io 
•^:;e top and botto:r. pl.;ton:j 25 of :i belting press, edge 

5. 
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moulding bars 26 being provided if desired. These need noc 
necessarily contact the outer edc s of the hose as illustrated 
but can be used simply as spacers between the platens 25. 
V.-hen the inflatable structure is intended for use as a round 
hose, edge mouldinc bars 26 with concave inner faces' may be use 
in the press to ensure that the edges of the moulded structure 
will bo convex and that it will inflate to a circular hooo of 
uniform wall thickness. 

If the hose is required to have reinforced edges and an 
outstanding fin 30 at each edge additional plies 29 of rubbcriz 
fabric (Fig.4) are superimposed upon the edges of the carcase 
beneath the rubber covering, and the press will include top and 
bottom edge moulding bars 27 in addition to the platens 25 and 
the moulding bars 26. 

If the length of cloth in a roll is insufficient tj make-u; 
a full length of hose, each ply may be made up of successive 
lengths of cloth jdned end to end with an overlap bias joint at 

45? . 

The reinforced edges, when provided, can be used for attac. 

ment to the hose of clamping plates for use in dragcing the 

inflated bolster forward or, in the case of a floating boom, fo. 

supporting weight, anchor plates or the like. 

Figs. 5-7 show the production of a hose 20 having u divided 

internal passageway. In this -lase the innermost ply 31 is fold. 

as shoHTi in rig. 5 with adhesion provonting material positionea 

as indicated at 32. In the finished hose the portion 33 of tho 

innenr.oGt ply constitutes an internal bulkhead. 

•A>.en the hose is to be used as a pillow tank or bolster ix,c 
clo.-.c ends can bo formed in a number of ways. Thus the ends of 
the hose can be flattened after trimming and clamped by bolts 3i, 
between metal brackets, as shown in rig.g, ^^^1^^^ ^.^^^^ 
with washer.. As an alternative to the use of metal and as sho... 
i:. i-iGs.9 and 10. the anti-adhesion material may be omitted at v.. 
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e;ic^ o; che hoso so that ail yUcs bcco:..c -/--Icanized toc-thor 
au tr.c ends. In this C2_c it -uxy be desirable to turn the 
raorjc pli- s altcrr.-,toly over t..o .r.d ('•in.lC). or to provide 
odditi :ial reinrorcini; .Uics 29 irir.9) of mbbc-rized fabrtx 

roin - tno cnda of the carcnne ana =;ue an -.nu snouldin- bar in the 
press. 

•veference has already been oade to the ice o: a former and 
a suitable former 34 it sho;.r. in rig.n. ihe former has rounded 
ecges 35 v;hich ensure t.-at no sharp cri.-ces v.-iH be formed at 
10 the of the tube 2C cor;:;tiuut;nc; t/.e inn.-:r..-.03t .:ly (ii-.l?). 

'iC-s.l3A, 5 and . illustrate the fcraati.n of a rubber 
fcrnor having embedded tox.;ile y;ms. ..s shown, the yams 36 
are laid on a sheet 37 of rub jer. which is sfn.r-.;:<rds folded around 
the yarns and vulcanized . 

-h-.rr. crsascc at th..- edc-is of the innomo-t ply r^y also be 
avoided . as sh^wn in by inclucin- i.-: t;-.c- str-cture to be 

cured lon-itudinal red. 3f o.' vulcar.izod or -c..:i -vulcanized rubber. 
:;:o press includes ccncavo cz-a ..-.Ooldini^ bsri 2C. 

-.harp creases can also be avoided by incor.orating in the 
:>0 interior of the carcase a ccrr.i-cured inner tube niadc u;; and test- 
ed -o:or£ i3 incorpa.-.^t-.-J into the structure, ihe uuc o/ a 
-OT.i-curec; innor tcbi :.rcvcn::i tne production o; sharp creases at 
th3 c.i OS a: the inn.-.r.:.o-:r. ,.xy -urinr vulcanisation becai.se the 
s-i-cur-d layer o: rue. -..j;^ fiow uo any -rprociable extent. 
•:ho ..-r-.e of se;:;i-vulc:2. or. v/il. iuch that ao .v.uch :.c 

po..-iblc o- its rcsist-r.cc: ta the io;-r.at.on s. flow creates is 
obtainec. whilst it is utii: po.:-iblc to obtain a cood ban- at the 
overlap joint, and to th.v te:<Lile :>ly to which it is adhered. The 
chc ce of exact degree of acxi-cure for the optimum balance between 
;o tiie;. . co.if lictlns re iuire.-nents will do.jer.d on the- nature of the 
in::iviQ;.al ruboc>r cc.-.jo.-.: i .•r. ir. queoti. . 

.-.r.T.r:. creaaas ca:: aL-o : o .ivoidcd, as shovm in Fig.15, by 
using an unvulcaniz.c iluti^o.-.ed :-ubbor Lie.; ^9 a. the innen:.o.-t 
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ply and incorporating lon-itu finally cxtendinc fabric strips UO 
Within the edges of this tube, Jy tho use of fabric having good 
strength and elongation properties (e.g. staple nylon fabric) we 
can ensure that the fabric strips, which become bonded to the 
rubber tube, act as formers to give a finite radius of - curvature 
at the ed^es and prevent subsequent cracking. 

reference lias been made above to tha ura of plies of woven 
fabric wrapped with staggered longitudinal joints. As an 
iltcmativG the plies nay consist of the ...ate.-Ial know as tyre 
cord, i.e. a rubberized fabric having substantial warps and light 
wefts which suffice on.y to hold the fabric together, -hen such 
robrlc is used to make t!:e inflatable struct-re it is lapped 
r.elically in strip Ton:, around a preformed inner tube o£ rubber 
or the like, or around a suitable flat fom.er, in piirs :.i 
op rosins layers in which the warps extend hcllcaUy in opposite 
directions and incline to the axis of the structure at 
a^.;r^xi;;;ately t:-e ideal an^lc oi 54° 45 ». 
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THE QffiODIMairS OF TKS HfVENTlOi Di WHICH AN ISCCLUSIVE 

PHcapnm or priviizgs is claimed are defiwed as follows: 

1. a method of manufacturing an Inflatable structure which is 
impervious to fluids and is built up of euperpoeed plies of rubberized 
fabric or other material which will cure and bond to an adjacent ply under 
heat and pressure, which method ccnprises curing under heat and pressure in 
a conveyor or similar press successive lengths of an assembly ccostituted by 
the superposed plies, which are wrapped around one another with staggered 
joints, the assembly Including between the opposed surfaces or tne innermost 
iilj a material which will prevent said opposed surfaces from oonding together. 

2. A method as claiined in claim 1, in which the innenost ply is a 
tube of rubber, polyvinyl cnioride or other suitable thermoplastic caterial 
having no faoric reinforcement and toe adhesion -preventing material is pro- 
vided as a coatixxg on the interior of this tube. 

3 . A method as claimed in claim 1 or 2, in which the assembly includes 
an abrasioQ resisting cover. 

^. A method as claimed in claim 1, in which thi adhesion -preventing 

material is constituted by a withdrawable foraer disposed within ths assembly. 

A methoa as claimed in claim in which a parting agent is provid- 
ed oetween the fornier and the innermost ply. 

6. A method as claimed in claim ^ or 'j, in wnich the forzaer is a strip 

of metal with rounded edges. 

7 • A method as claiiaed in claim k, in which the former is a strip of 

vulcanized rubber. 

A mett.od an claimed in claim in which th former contains 
embedded textile yams. 

V- A methDa us cialiaed in claia 1. in which tn press includes edge 

ac-^ing oars . 
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10* A method as laimecl in claim 9, in which the edge noulding bars 

nave concave inner faces, 

11* A metnod as elaiinod in claia 9 or 10, in which the press Includes 

upand bottoa edge aoulding bars for forming ribs at the edges of the inflat- 
able structure* 

12. A method as claiAsd in claia 1 or 2, in which tho innemost ply is 

so shaped that the structure has an Internal transverse bulkhead. 



727583 





21 



35^. — 



34 

Iig.l2. 



35 




36 



F/g.JSA. 

3/ff 37 



36 37 

F/ff.A^C. 



^^-^ ////// ///^ 

20 




3S 



